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A l)ivtract

‘J’IIc h4ars l’atbfindcr  mission, schduld  to bc INIIWM in 1 Jxcmbcr  1996, is the second
launch in N A S A ’ s  1 )iscovcry l’Ix)y,raIII. ‘1’hc mission is primarily an cmgilmring
(Iclllolls[ltltiol]  of key tcchnolop,ics  aIId conccp[s  for cvcnlml  usc itl f u t u r e  m i s s i o n s  to
Mars. As ]mr( of tlm 1 ~iscovcry l’mp,ram this ]]~ission  is [k first to be. il~~l]lc.ll~c.lltc.cl  with a
cost cap 01$1 SON4 (10’ 92) [IIK{ with a mmimunl three year dcvc.lopmcm(  cyck.

‘J’IIc Mars  l’athfimlcr  fli~,hl  sys[m mnsisls of lhrcr  cssm]lial  clcmmts:  a Cmisc  Stage, thaI
1 1  OUSCS the  solar  pmls aIId tllc. l’ro]mlsion  subsystcm  :Imong otkrs;  aII  Acroshc]l  aIKl
1 Ixdcralicm  M o d u l e ;  aIKl a 1,andcr lhnt cmic.s  (IIc.  Sojoumcr  micromvcr.  ‘lIK 1 AIKICI
C. IK1OSCCI in the ac.roshc. il scpmtc.s from tlm a cruise stage just prior to cmtcring the Mar(im
atlnos]>hc.rc..

Rcstrickxl  budg,d and schcduk  IUILICCXI the (Immal  vcrificntim  tc.s( program (0 only two
lhcmal tcsk:  (a) a lhcmal  cl]:ll:ic[cli7illioll test  of  :1 dcwck)]mcmt 1 allclcl’  all(l tllc 1 lull
Rc:jc.dion  Systcm,  aId (b) a full-up flifjlt systcm solar Ilmmal vacuum test. Simx the first
tcs[ covcrcd only the lander thcrmnl dc.sign vc.rificwlim  wc were forced to rely solely on the
systc.m lCVCI  (c.st to vc.rily  tk thcm~al dcsip, n of tlIc.  spacccraf[ cruise. s[agc and cruise  stage
Com]mcl)ls.

OIlc of tlm main challenges of the thcrml cnvimnmc.nt tcs[ profyam  was the need to dc.sigll
a program that would  Icprcscmt tlm tl~rc.c mission phascx: (H) cruise, (b) c.ntry and kscc.nt
aIKl (c) h4ar[ian surfxc landc. d operations, MCI] with diffexnt  the.mal c]~viloll]llc.t~ts.

Many  otbcr  challct]~,cs  were CIKXNIIIICICXI  duritlg, [IIC dcsig,n  phase.  of the test progIaIII. ‘lhc
cruise phnsc of the test had to k dcsif,ncd to simulate [hc solar loads on a spin balanced
sp:tcc.trail [hat cruises al off-Sun anp, ]cs varyin~,  from 0“ 1060”. A novel appmx+ of millg,
a combination of in fumxi lamps dml a solar sill~ulalor  w:is illlj)lc.lllc.l]tc(l  for hit  purpose.
1 Mrinj’,  [k lmdcd ]hmc, the i14ar(i:~n :I(mosphcrc IIN{ to bc simulated for the first time in
the .1I’1, 25-foot  Space Simulolim  l;acility. 1 kxi~,ncd  as a vaclllllll cllambcl,  t h e

c(m]bil)ati(m of m atmosphere :\Ild  cold shrouds w:ls a potcntid  conccm for [Im structural
intcgrily of the. chamber,

‘J’his pqmr ccmczntralcs m Ihc firs{ par{ of the syslcm lcvd solar thermal vacuum test for
[IN h4ars l’atbfindcr  1 ;li~,ht  S ystcm, that includes the cruise and c]}tty/(lcscc.l]  (i/12  il](lil~g,
phasm of the mission. It will also c.ovcI tllc-]IIc.  test design atld mapping of the infrared
l a m p s  Syskml, the proof of collqcpt  Icst for al) accc.lcl’atc(l Cooldown all(i test l’csults.


